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^ITw P plication ? directed to Kght weight, cellular cementitious products having a density/porositv 
gradxent that unproves the strength to density ratio of the finished product and process Ito jSS?£S£. 

™L P ™S em t0 S ° 1Ve appCarS t0 reside m P rovi ding a method of manufacturing a cementitious product having 
StrCngth ^ densMeS Similar to cellular — ete mat are suitable TSSSESL 

The following documents appear relevant to the present invention; 
Dl - US 5775047 
D2 - JP 07-138084 
D3 - JP 2002-326882 

nrin^lfrn Cementiti ° US Stn ^ al member * and methods to prepare them. Said structural members are 
s3fiT £™2P mouldable > cementitious slurry that includes cement binder, SESSfte 
slurry a viscosxty sufficient to prevent bubbles coalescing into larger bubbles) and a foaming agl^S if 
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Continuation of: Box V 

So^ 

concrete that coincid^^^S^^^t^^^t " *? * density ratio of Ae weight 

by a frothing agent within the concrete preS !dS ^ ou S h ° ut said c <™"*>- The pores are generated 

volume percenfof pores XSlTSel? attribution tiiroughout the premix is calculated from the 
implies a porosity gradient" howev^k is nofai cWH TL^-"* ^ h is COnsidercd calculation 

central region or vSe versa It S&r&« ^noted^S Z *" ***** inCreaS6S from the outer ^ to the 

due to the differential pS tobu^on ^ impr ° Vement * stre °g* to density ratio is 



NOVELTY rffl Claim 30 

SK^ 1 !^^- 1 ^^ SS£ Ct T g \ POr ° US Cementiti0US *» - -mentitious 

havingaliixheWaScre^ 

region to the outer region or conversed n^reale t?JZ d ^ nt * at * lther shows an incre ase in density from the centre 
cementitious product via the M IfSdS^ZVZ P Z ° Uter region to &e centre of said 

allowing the collapse ol the exoandin * ? (1) restrai ™g Premix from rising or (2) 

3 1 are not found t^^^^S^^^SSS *£ ^ ° f Pr ° P ° Sed ^ & 

deprive proposed claim 30 of novelty ^ n0VeIty md 311 mVentive ste P" D1 "* also do not 



not necessarily have to be ES ^by geneSw ^ ^ P ° r ° Sity proffle defined d ° es ' 

claim 1 , it is not clear whetherTe wod^cTSrSL h ^ ?? cementltious P rod »<* as defined in proposed 

D3. The applicant's -ubJSjtoS^SSS * & ° m *" pr ° duCt in 

since it is not clear where this feature n£n S3! Maldistribution of porosity.. " is not readily understood 
porosity profile of proposed claim 30 Z£ ™ f Pr ° P ° Sed daim 30 n ° r is *** contention that the 

in D3. The light we^ cellar ^^S^ST^T^^^ * ** ° f * scl ° sed 
agent - which are nol ma&^^aSSfSi' f W PrenUX ' g3S bubbles " S"*** 1 b * a foa niing 

indication in D3 in which Son ftS ,2SSSf^ * 3 P ° r ° Sity gradient ^ is Httle 

compressive ^gthyltZtc^^2^7 "t"* f ^ t0 denSlty rati ° «* 
more than reasonable to ^ SeE flSI l^ substantially similar to those of D3. Hence it is 
applicant in proposed claim 30 ^^SSS^^^tl^ EW*" 'V™** by 
gradient of both cements exist The * C f ° 3 wbjch wouId mdlc ate a similar porosity 

commensurate of 'S?* 11 * do ^» the LWCC of D3 would exhibit propertes 

contrary. Therefore, in ^SSSSSSSSKSSI V^iF*^ * ^ ° f * ^ ° f 6viden * e t0 Ae 
substantially the same density and «mZST2^ i ° Pmi0n ^ ^ concrete of D3 be i»g 

be expected would W^l^s^^^^Z^ ^^vosed invention, from which Am 
anticipates claim 30 of the currently SkESJK^ " ^ 3 °' * iS COnSidered D3 
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In case the space in any of the preceding boxes is not sufficient. 
Continuation of: Box V 

INVENTIVE STEP QSJ Claim 

Accordingly since the disclosure of D3 anticipates the features contained in proposed claim 30 it is considered this 
claim also lacks an inventive step in light of D3. 

Neither disclosure of Dl or D2 individually contain all the features deemed material to the present invention, nor each 
in combination with D3 appear to anticipate the features contained in at least claims 1-29 & 31of the present invention 
Accordingly currently proposed claims 1 -29 & 3 1 are afforded an inventive step over D 1 -D3 
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1. 



Proposed claim 30 does not appear to be fully supported by the current.description because there is no 
indication m claim 30 that the porosity profile defined therein is the result of gas bubbles generated in the 
cementitious premix, which is categorically stipulated in the description (eg, p2, L23 - p3, LI) as being highly 
relevant in producing light weight concrete materials with improved compressive strength. Furthermore the 

nST? r ??T e (1 1 M f Ch 2005) Clearly indicates *» & s bubble generation in the cementitious 
premix is integral to the material working of the present invention defined in proposed claim 1. Accordingly 
this aspect should be reflected in each of the independent claims. 

Additionally proposed claim 30 merely prescribes a porous cementitious product defined by a set of desired 

ZmT?? 6 !^ my Spedfic technical feature t0 achieve those Properties. As a result it is not 
clear (1) what features impart such properties to said cementitious product or (2) how these features are 
imparted, especially when a feature deemed essential to the material working of the present invention 
cementitious premix (notably gas bubble generation within said premix) is absent from proposed claim 30 
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In accordance with the invention it is possible to vary the density of a given premix by 
varying the volume and distribution of gas bubbles present in the final product. This 
makes it possible to manufacture products with varying strength to density ratios from a 
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introduction of low density voids or bubbles into the cementitious mixture, and the 
resultant products are usually referred to as "cellular" concretes. These typically have 
densities in the range of 500 to 1000 kg/m 3 but their compressive strengths are seldom 
in excess of 5 MPa. Consequently, they are often unsuitable for load bearing 
applications. Indeed, one of the main applications for such products is for thermal 
insulation. It would be desirable to provide cementitious products with similar densities 
but with enhanced compressive strength. Furthermore, in order to promote enhanced 
hardening, some cellular concretes are typically prepared using high pressure 
autoclaves. The equipment costs involved are very high, and it would be desirable to 
provide an alternative means for preparing suitably low density cementitious products 
using relatively simple and less expensive techniques. 

The present invention seeks to provide a method of manufacturing a cementitious 
product which satisfies the aforementioned needs and overcomes the disadvantages 
associated with the prior art techniques described. 

Accordingly, the present invention provides a method of manufacturing a porous 
cementitious product, which method comprises: 

forming a cementitious premix; 

casting the premix in a desired configuration; 

generating gas bubbles within the premix; and 

curing the premix, 

wherein the gas bubbles are generated and/or collapsed at specific locations within the 
premix in order to produce a porosity profile along a cross-section of the product such 
that the product comprises a relatively low density core region and higher density outer 
regions, wherein a formwork is used for shaping the premix in the desired 
configuration, wherein the premix is confined in the formwork in order to contribute to 
the desired porosity profile, and wherein the formwork has a lid in order to restrain 
rising of the premix and cause collapsing of expanding premix on contact with Ihe lid. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A method of manufacturing a porous cementitious product, which method 
comprises: 

forming a cementitious premix; 
casting the premix in a desired configuration; 
generating gas bubbles within the premix; and 
curing the premix, 

wherein the gas bubbles are generated and/or collapsed at specific locations 
within the premix in order to produce a porosity profile along a cross-section of the 
product such that the product comprises a relatively low density core region and higher 
density outer regions, wherein a formwork is used for shaping the premix in the desired 
configuration, wherein the premix is confined in the formwork in order to contribute to 
the desired porosity profile, and wherein the formwork has a lid in order to restrain 
rising of the premix and cause collapsing of expanding premix on contact with the lid. 

2. A method according to claim 1, wherein gas bubbles are generated by 
incorporation in the premix of a heat-activated gas-generating agent. 

3. A method according to claim 1 , wherein the lid of the formwork is fabricated in 
such a way so as to allow gas dissipation when gas bubbles collapse at the premix/lid 
interface. 

4. A method according to claim 1, wherein the upper surface of the premix is 
subjected to trowelling, screeding and/or rolling in order to cause collapsing of 
expanding premix. 

5. A method according to claim 1, wherein the formwork is vibrated vertically 
and/or laterally at an appropriate frequency and amplitude in order to achieve an even 
distribution of premix within the formwork, to control the cross-sectional bubble 
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distribution and/or to improve the quality of finish of the product surfaces. 

6. A method according to claim 4, wherein a formwork is used for shaping the 
premix and wherein the formwork is vibrated vertically and/or laterally at an 
appropriate frequency and amplitude in order to achieve an even distribution of premix 
within the formwork, to control the cross-sectional bubble distribution and/or to 
improve the quality of finish of the product surfaces. 

7. A method according to claim 1, wherein gas bubbles are introduced at selected 
locations into a cast premix by use of sparging apparatus. 

8. A method according to claim 7, wherein the sparging apparatus comprises a 
sparging lance comprising an elongate hollow member having a series of holes through 
which gas may be injected into the premix. 

9. A method according to claim 8, wherein the lance is moved through the premix 
during gas injection to provide a distribution of bubbles appropriate to achieve the 
desired porosity profile. 

10. A method according to claim 1, wherein the premix is sufficiently viscous to 
achieve gas bubble retention but not so highly viscous so as to inhibit bubble formation. 

11. A method according to claim 10, wherein the viscosity of the premix is 
controlled by varying the premix temperature, by blending of fine materials into the 
premix to obtain desired particle gradation for optimal flow properties and/or by 
incorporation into the premix of appropriate additives. 

12. A method according to claim 11, wherein the viscosity of the premix is 
controlled by incorporation into the premix of a superplasticiser. 
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13. A method according to claim 1, wherein the strength to density ratio of the 
cementitious product is controlled by varying the extent to which the premix is gassed. 

14. A method according to claim 1, wherein the strength to density ratio of the 
cementitious product is controlled by varying the degree of confinement of the premix 
as it expands due to generation of gas bubbles within the matrix. 

15. A method according to claim 1, wherein the strength to density ratio of the 
cementitious product is controlled by selection based on premix strength. 

1 6. A method according to claim 1 , wherein, prior to curing, an upper surface of the 
cementitious product is finished by cutting, trowelling, screeding or rolling. 

17. A method according to claim 1, wherein the cementitious product has a 
consolidated, dense outer skin. 

18. A method according to claim 1, wherein the premix is a high strength premix 
having a compressive strength of from 60 to 120 MPa (in non-gassed form). 

19. A method according to claim 18, wherein the premix is used to manufacture a 
cementitious product having a dry density of from 1000 to 1500 kg/m 3 and compressive 
strength of 10 to 25MPa. 

20. A method according to claim 18, wherein the cementitious product has a 1-day 
strength of from 75-90% of its 28-day strength. 

21. A method according to claim 18, wherein the product is heat cured at 
atmospheric pressure. 

22. A method according to claim 1, wherein the cementitious product exhibits a 
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flexural strength of from 3-4 MPa for compressive strengths of from 15-20 MPa for 
product densities of from 1300-1500 kg/m 3 . 

23. A method according to claim 1, wherein the cementitious product has a thermal 
conductivity of from 0.3-0.6 W/m.K for product dry densities of from 900-1300 kg/m 3 . 

24. A method according to claim 1, wherein high shear mixing is used to vary the 
premix temperature and/or the premix rheology thereby allowing the viscosity of the 
premix to be controlled. 

25. A method according to claim 18, wherein the cementitious product has a 
relatively low residual water content. 

26. A method according to claim 1, wherein the cementitious product is 
manufactured in the form of a flat slab, wall panel, roofing tile, block-work system or 
paver. 

27. A method according to claim 1, wherein the formwork includes surface relief in 
order to produce a patterned surface on the product. 

28. A method of manufacturing at least two cementitious products which are formed 
from a single cementitious premix and which have a different ratio of strength to 
density, which method comprises forming each cementitious product in accordance 
with the method claimed in claim 1 and wherein the strength to density ratio of each 
cementitious product is controlled by varying the degree confinement of the premix as it 
expands due to generation of gas bubbles within the matrix. 

29. A cementitious product obtained by the method as claimed in claim 1 . 

30. A porous cementitious product having a porosity profile along a cross-section of 
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the product such that the product comprises a relatively low density core region and 
higher density outer regions, the higher density outer regions imparting impact 
resistance, abrasion resistance and resistance to water absorption. 

31. Use of a cementitious product obtained by the method claimed in.claim 1 in the 
construction industry as a building material. 
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